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A Compilation of U.S. Geological Survey Pesticide 
Concentration Data for Water and Sediment in the 
Sacramento–San Joaquin Delta Region: 1990–2010

By James L. Orlando

Introduction
Beginning  around  2000,  abundance  indices  of  four  

Sacramento–San  Joaquin  Delta  began  to  decline  sharply  
(Sommer  and  others,  2007).  These  declines  collectively  
became  known  as  the  pelagic  organism  decline  (POD).  
No  single  cause  has  been  linked  to  this  decline,  and  current  
theories  suggest  that  combinations  of  multiple  stressors  are  
likely  to  blame.  Contaminants  (including  current-­use  pesti-­
cides)  are  one  potential  stressor  being  investigated  for  its  role  
in  the  POD  (Anderson,  2007).  Pesticide  concentration  data  
collected  by  the  U.S.  Geological  Survey  (USGS)  at  multiple  
sites  in  the  delta  region  over  the  past  two  decades  are  critical  
to  understanding  the  potential  effects  of  current-­use  pesticides  
on  species  of  concern  as  well  as  the  overall  health  of  the  delta  
ecosystem.  

In  April  2010,  a  compilation  of  contaminant  data  for  
the  delta  region  was  published  by  the  State  Water  Resources  
Control  Board  (Johnson  and  others,  2010).  Pesticide  occur-­
rence  was  the  major  focus  of  this  report,  which  concluded  that  

in  the  POD.”  The  report  cited  multiple  sources;;  however,  data  
collected  by  the  USGS  were  not  included  in  the  publication  
even  though  these  data  met  all  criteria  listed  for  inclusion  in  
the  report.  

What  follows  is  a  summary  of  publicly  available  USGS  
data  for  pesticide  concentrations  in  surface  water  and  sedi-­
ments  within  the  Sacramento–San  Joaquin  Delta  region  from  
the  years  1990  through  2010.  Data  were  retrieved  though  the  
USGS  National  Water  Information  System  (NWIS)  database,  
a  publicly  available  online-­data  repository  (U.S.  Geological  
Survey,  1998),  and  from  published  USGS  reports  (also  avail-­
able  online  at  http://pubs.er.usgs.gov/).  

The  majority  of  the  data  were  collected  in  support  of  
two  long  term  USGS  monitoring  programs—National  Water  
Quality  Assessment  Program  (NAWQA;;  http://water.usgs.gov/
nawqa/)  and  National  Stream  Quality  Accounting  Network  

(NASQAN;;  http://water.usgs.gov/nasqan/)—and  through  proj-­
ects  associated  with  the  USGS  Toxics  Substances  Hydrology  
Program  (http://toxics.usgs.gov/).  In  addition,  data  were  col-­
lected  during  multiple  research  projects  that  were  supported  
by  various  federal,  state,  and  local  agencies.  

Although  these  data  have  been  previously  published  in  
some  form,  it  is  hoped  that  by  focusing  on  samples  collected  
within  the  delta  region  and  presenting  these  data  in  a  concise  
format,  they  will  be  a  valuable  resource  for  scientists,  resource  
managers,  and  members  of  the  public  working  to  understand  
the  role  of  pesticides  in  the  POD  and  their  potential  effects  on  
the  overall  health  of  the  delta  ecosystem.

Data Sources and Compilation 
Methodology

In  an  effort  to  facilitate  comparisons  to  the  data  in  
Johnson  and  others  (2010),  similar  sampling  site  and  sampling  
date  range  criteria  were  used  for  the  retrieval  of  pesticide  
data  from  the  USGS  NWIS  database  and  published  reports.  
Sampling  sites  were  selected  by  creating  a  simple  buffer  of  
30  miles  around  the  legal  delta  boundary  ( )  by  using  
ArcGIS  (geographic  information  system)  software  (ESRI,  
Redlands,  Calif.).  A  spatial  dataset  of  all  USGS  surface-­water  
sampling  locations  in  the  NWIS  database  was  then  overlain  
with  the  buffer,  and  all  sites  that  fell  within  the  buffer  were  
selected  (862  sites;;   ).  A  request  was  then  submitted  to  
the  USGS  California  Water  Science  Center  public  information  

water  and  sediment  samples  collected  at  these  sites  between  
January  1,  1990  and  December  31,  2010.  The  NWIS  data  
retrieval  was  completed  on  March  8,  2012,  and  represents  all  
data  meeting  the  previously  described  criteria  present  in  the  
database  at  that  time.  All  of  the  data  have  undergone  review  
and  approval  and  much  of  the  data  retrieved  from  NWIS  have  

-­
nals.  Table  1  lists  a  number  of  these  publications,  which  can  be  

http://pubs.er.usgs.gov
http://water.usgs.gov/nawqa
http://water.usgs.gov/nawqa
http://water.usgs.gov/nasqan/
http://toxics.usgs.gov
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Figure 1. Sampling locations and number of samples collected, Sacramento–San Joaquin Delta region,1990–2010.
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Table 1. Publications associated with pesticide data retrieved from the U.S. Geological Survey National Water Information System 
database.
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USGS  pesticide  concentration  data  meeting  the  previ-­
ously  described  criteria,  but  not  in  the  NWIS  database,  were  
also  compiled  for  this  report.  These  data  were  published  and  
described  in  detail  in  six  USGS  reports  shown  in  table  2.  
These  data  were  formatted  to  match  the  data  retrieved  from  
the  NWIS  database  and  are  presented  along  with  those  data  in  
appendix  1.  Selected  quality-­control  data  associated  with  these  
environmental  data  are  presented  in  appendix  2.  As  in  Johnson  

described  for  three  periods;;  pre-­POD  (1990–1999),  POD  
(2000–2002),  and  post-­POD  (2003–2010).

Some  of  the  results  in  appendices  1  and  2  are  reported  as  

NWIS  database,  these  numerical  values  represent  a  mixture  of  
method  detection  limits  and  minimum  reporting  levels  that  are  
dependent  on  when  the  sample  was  analyzed  because  report-­
ing  procedures  and  analytical  methods  at  the  USGS  National  
Water  Quality  Laboratory  (NWQL)  evolved  over  time.  Details  
of  how  these  values  were  determined  are  reported  in  two  pub-­
lications:  National  Water  Quality  Laboratory  Technical  Memo-­
randum  1994-­12  (U.S.  Geological  Survey,  1994)  and  Childress  
and  others  (1999).  Additional  details  of  reporting  procedures  
used  by  the  NWQL  can  be  found  in  Maloney  (2005),  the  
individual  analytical  method  reports  cited  in  appendix  3,  and  
at  http://nwql.usgs.gov/Public/techmemo.shtml.  

Data  in  appendix  1  that  were  derived  from  the  USGS  
reports  referenced  in  table  1  are  also  frequently  reported  as  
less  than  some  numerical  value.  In  the  original  reports,  these  
data  were  reported  as  non-­detections,  but  to  correspond  with  
the  data  retrieved  from  NWIS,  these  data  were  assigned  
numerical  values  that  represent  the  method  detection  limits  

this  report,  all  data  shown  as  less  than  some  numerical  value  
are  considered  to  be  non-­detections  when  determining  the  
number  of  detections  for  a  particular  pesticide.  

Data  produced  by  the  NWQL  and  reported  in  
appendices  1  and  2
or  having  a  higher  degree  of  uncertainty”  represent  detections  
of  an  analyte  at  concentrations  below  the  method  detection  
limit  (MDL);;  between  the  long-­term  MDL  and  the  laboratory  
reporting  level;;  or,  in  rare  cases,  greatly  elevated  concentra-­
tions  that  exceed  the  calibration  standards  of  the  analytical  
instrument  (National  Water  Quality  Laboratory  Technical  
Memorandum  1994-­12  and  Childress  and  others,  1999).  
Data  produced  by  the  Organic  Chemistry  Research  Labora-­

the  reports  referenced  in  table  1.  Estimated  data  from  these  
sources  (7,370  results)  are,  for  the  purposes  of  this  report,  

however,  these  data  should  be  used  with  the  understanding  
that  their  uncertainty  is  greater  than  that  of  data  reported  with-­
out  an  “E”  remark  code.

Quality-Control Data Summary
Two  USGS  laboratories,  the  NWQL  located  in  

Lakewood,  Colo.,  and  the  Organic  Chemistry  Research  
Laboratory  located  in  Sacramento,  Calif.,  were  respon-­
sible  for  the  majority  of  analyses  presented  in  this  report.  
Each  laboratory  adheres  to  rigorous  quality-­control  protocols.  
Documents  describing  the  protocols  followed  at  the  NWQL,  
along  with  descriptions  of  analytical  methods,  are  available  
at  http://nwql.usgs.gov/nwql.shtml,
method  references  are  in  appendix  3.  Quality-­control  (QC)  
data  and  detailed  descriptions  of  the  analytical  methods  used  
by  the  Sacramento  laboratory  are  presented  in  the  reports  cited  
in  table  1.  Lastly,  prior  to  release  to  the  public  through  the  
NWIS  database  or  through  published  reports,  all  data  were  
subject  to  multiple  levels  of  review  to  ensure  the  quality  of  
the  data.

Three  types  of  QC  data  were  retrieved  from  the  

spike  samples.  A  total  of  406  QC  samples  were  retrieved  
(398  surface-­water  QC  samples  and  8  sediment  QC  samples),  
representing  37  sites  over  the  1990–2010  period.  Out  of  the  

appendix  2.

equipment  cleaning  procedures  and  to  assess  contamina-­

(127  water  and  3  sediment),  20  water  samples  had  detec-­
tions  of  at  least  one  pesticide  (including  “E”  values).  There  
were  a  total  of  15  detections  of  a  pesticide  above  its  MDL  
in  6  of  these  samples,  with  1  sample  (site  11274538  col-­
lected  on  August  8,  1992)  accounting  for  9  detections.  Only  
two  samples  (site  11273500  collected  on  January  12,  2000,  
and  site  11303500  collected  on  June  21,  2001)  had  pesticide  
detections  greater  than  10  times  the  respective  MDLs  of  the  
pesticides  present  (diazinon  and  chlorpyrifos  in  the  former  
sample  and  simazine  in  the  latter).  All  other  results  were  
non-­detections.

given  sample  matrix  and  to  test  the  reproducibility  of  results  
for  a  set  of  laboratory  procedures.  Listed  in  appendix  2  are  

-­
ples)  with  9,149  environmental  sample  and  replicate  sample  
analyte  pairs.  These  included  1,166  paired  detections  of  a  
pesticide  in  both  the  environmental  sample  and  its  replicate  
(including  estimated  values),  with  relative  standard  deviations  

relative  standard  deviation  of  25  percent,  although  thirteen  of  
these  exceedances  were  due  to  one  sample  pair  (site  11274538,  
collected  on  June  17,  1992).  Of  the  1,166  paired  detections,  
there  were  372  instances  in  which  both  the  environmental  and  

http://nwql.usgs.gov/Public/techmemo.shtml
http://nwql.usgs.gov/nwql.shtml
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Table 2. U.S. Geological Survey series reports from which pesticide concentration data were compiled.

Data source Publication reference Publication URL
1 Smalling,  K.L.,  Orlando,  J.L.,  and  Kuivila,  K.M.,  2005,  Analysis  of  pesticides  

in  surface  water  and  sediment  from  Yolo  Bypass,  California,  2004–2005:  
http://pubs.usgs.gov/sir/2005/5220/

2 Orlando,  J.L.,  and  Kuivila,  K.M.,  2004,  Changes  in  rice  pesticide  use  and  
surface  water  concentrations  in  the  Sacramento  River  watershed,  California:  

http://pubs.usgs.gov/sir/2004/5097/

3 Orlando,  J.L.,  Jacobson,  L.A.,  and  Kuivila,  K.M.,  2004,  Dissolved  pesticide  and  
organic  carbon  concentrations  detected  in  surface  waters,  northern  Central  

1214,  32  p.  

http://pubs.usgs.gov/of/2004/1214/

4 Orlando,  J.L.,  Kuivila,  K.M.,  and  Whitehead,  A.,  2003,  Dissolved  pesticide  
concentrations  detected  in  storm-­water  runoff  at  selected  sites  in  the  
San  Joaquin  River  Basin,  California,  2000–2001:  U.S.  Geological  Survey  

http://pubs.usgs.gov/of/2003/ofr03101/

5 Orlando,  J.L.,  and  Kuivila,  K.M.,  2006,  Seasonal  changes  in  concentrations  of  
dissolved  pesticides  and  organic  carbon  in  the  Sacramento-­San  Joaquin  Delta,  
California  1994–1996:  U.S.  Geological  Survey  Data  Series  Report  197,  31  p.  

http://pubs.usgs.gov/ds/2006/197/

6 MacCoy,  D.,  Crepeau,  K.L.,  and  Kuivila,  K.M.,  1995,  Dissolved  pesticide  data  
for  the  San  Joaquin  River  at  Vernalis  and  the  Sacramento  River  at  Sacramento,  

http://pubs.usgs.gov/of/1995/0110/report.pdf

replicate  values  were  estimates.  In  these  cases,  the  uncertainty  
associated  with  the  “E”  values  is  likely  similar  to  the  differ-­
ences  between  the  replicate  values,  and  therefore,  these  pairs  
had  acceptable  agreement  and  relative  standard  deviations  
were  not  determined.  There  were  an  additional  192  instances  
of  a  detection  of  an  analyte  in  either  the  replicate  sample  or  
the  environmental  sample  where  there  was  no  correspond-­
ing  detection  in  the  other  sample  (including  estimated  val-­
ues).  In  only  39  of  these  instances  did  the  detection  exceed  
1.5  times  the  analyte’s  MDL,  and  no  particular  sample  or  
analyte  accounted  for  a  substantial  portion  of  these  unpaired  

the  environmental  and  replicate  samples  were  reported  as  non-­
detections,  which  was  considered  acceptable  agreement.

-­
ery,  degradation,  sorption,  and  interferences  caused  by  the  
sampling  matrix.  These  data  are  presented  in  appendix  2  for  
115  water  samples  collected  at  21  sites  as  total  concentra-­
tions  (spike  concentration  plus  environmental  concentration).  

method  references  listed  in  appendix  2.
Quality-­control  data  contained  within  the  USGS  reports  

listed  in  table  1  fully  met  the  data-­quality  objectives  of  the  
studies  described  in  the  respective  reports.  As  a  result,  all  the  
environmental  data  in  these  reports  were  deemed  satisfactory  
and  are  included  in  appendix  1.  Each  report  contains  a  detailed  
written  description  of  the  quality-­assurance  procedures  fol-­
lowed  and  QC  data  produced  for  that  study,  which  can  be  used  
as  a  reference.  Quality-­control  data  for  these  studies  are  not  
included  in  appendix  2.

Environmental Data Summary

Overview

121  sediment),  samples  were  collected  at  113  surface-­water  
sites  in  the  delta  region  and  analyzed  for  pesticides  by  USGS  
laboratories  (   and  table  3,  at  back  of  report).  During  this  
period,  276  pesticides  and  pesticide  degradates  were  ana-­
lyzed  in  water  samples  and  127  were  analyzed  in  sediments,  
although  not  all  pesticides  were  analyzed  in  every  sample  
because  analytical  methods  changed  over  time.  These  analyses  
yielded  a  total  of  155,340  individual  pesticide  concentration  
results  (152,703  results  for  water  samples  and  2,637  results  
for  sediment  samples),  including  “E”  values  and  “less  than”  
results  as  described  earlier.  

Overall,  124  pesticides  were  detected  in  water  and  
37  in  sediments  (including  “E”  values).  Herbicides  were  
the  most  commonly  analyzed  and  detected  type  of  pesti-­
cide  in  water  samples,  and  a  variety  of  chemical  classes  
were  represented.  Insecticides  were  the  most  common  type  
of  pesticide  analyzed  and  detected  in  sediment  samples,  
and  these  were  primarily  organochlorines  and  pyrethroids  
(tables  4  and  5,  at  back  of  report).  The  majority  of  the  samples  
(2,187)  were  collected  at  six  sites:  Arcade  Creek  near  Del  
Paso  Heights,  Merced  River  at  River  Road  Bridge  near  New-­
man,  Orestimba  Creek  at  River  Road  near  Crows  Landing,  

Bridge  at  Sacramento,  and  San  Joaquin  River  near  Vernalis)
(   and  table  2).  Table  6  (at  back  of  report)  lists  the  number  

http://pubs.usgs.gov/sir/2005/5220
http://pubs.usgs.gov/sir/2004/5097
http://pubs.usgs.gov/of/2004/1214
http://pubs.usgs.gov/of/2003/ofr03101
http://pubs.usgs.gov/ds/2006/197
http://pubs.usgs.gov/of/1995/0110/report.pdf
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of  samples  analyzed  for  pesticides  for  each  sampling  site  per  
year  from  1990  to  2010.  The  total  number  of  samples  collected  
per  year  was  large  in  the  early  1990s,  then  decreased  until  
1999,  but  peaked  in  2001  preceding  a  general  decline  ( ).  
The  number  of  sites  sampled  per  year  peaked  in  1994–95  
( ).  Seasonally,  the  greatest  number  of  samples  was  col-­

the  fall  (September–November),  as  shown  in  table  7  (at  back  
of  report)  and   .

Pre-POD (1990–1999)

During  the  pre-­POD  years,  a  total  of  1,566  samples  
were  collected  from  81  surface-­water  sites  within  30  miles  of  
the  delta  and  analyzed  by  USGS  laboratories  for  pesticides.  
Of  these,  1,520  were  water  samples  and  46  were  sediment  
samples.  During  this  period,  water  samples  were  analyzed  for  
112  pesticides  and  degradates,  and  sediment  samples  were  
analyzed  for  42,  although  not  every  sample  was  analyzed  
for  all  of  the  compounds.  During  this  period,  65  pesticides  
were  detected  in  water  and  25  were  detected  in  sediment.  
Details  on  the  types  and  classes  of  pesticides  analyzed  and  
detected  in  the  water  and  sediment  samples  can  be  found  in  

tables  4  and  5,  respectively.  Samples  were  collected  from  
sites  within  the  delta  as  well  as  from  tributaries  to  the  delta.  
Approximately  70  percent  of  the  samples  were  collected  
from  four  sites:  the  Merced  River  at  River  Road  Bridge  
near  Newman,  Orestimba  Creek  at  River  Road  near  Crows  
Landing,  Sacramento  River  at  Tower  Bridge  at  Sacramento,  
and  San  Joaquin  River  near  Vernalis  ( ).

POD (2000–2002)

During  the  POD  years,  a  total  of  1,200  samples  were  
collected  from  40  surface-­water  sites  and  analyzed  by  USGS  
laboratories  for  pesticides.  No  sediment  samples  were  col-­
lected  during  this  time.  During  this  period,  water  samples  were  
analyzed  for  194  unique  pesticides  and  degradates,  although  
not  every  compound  was  analyzed  for  in  every  sample.  
Overall,  91  pesticides  were  detected.  Details  on  the  types  and  
classes  of  pesticides  analyzed  and  detected  can  be  found  in  
table  4  (at  back  of  report).  Samples  generally  were  collected  
from  sites  outside  the  legal  boundary  of  the  delta,  with  the  
majority  of  samples  collected  from  the  San  Joaquin  River  or  
its  tributaries  ( ).
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Figure 2. Number of samples collected per year from the Sacramento–San Joaquin Delta region, 1990–2010.
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sac13-0482_Figure 03 Number of sites
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Figure 3. Number of sites sampled per year from the Sacramento–San Joaquin Delta region, 1990–2010.
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Figure 4. Number of samples collected per season from the Sacramento–San Joaquin Delta region, 1990–2010.
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sac13-0482_Figure 05 samples_1990-1999
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Figure 5. Sampling locations and number of samples collected in the Sacramento–San Joaquin Delta region, 1990–1999.



Environmental Data Summary  9

sac13-0482_Figure 06 samples_2000-2002
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Figure 6. Sampling locations and number of samples collected in the Sacramento–San Joaquin Delta region, 2000–2002.
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sac13-0482_Figure 07 samples_2003-2010
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Figure 7. Sampling locations and number of samples collected in the Sacramento–San Joaquin Delta region, 2003–2010.

Post-POD (2003–2010)

During  the  post-­POD  years,  a  total  of  604  samples  
were  collected  from  39  surface-­water  sites  and  analyzed  by  
USGS  laboratories  for  pesticides.  Of  these,  529  were  water  
samples  and  75  were  sediment  samples.  During  this  period,  
257  pesticides  and  degradates  were  analyzed  in  water  samples,  
and  107  were  analyzed  in  sediment  samples,  although  not  all  

of  the  compounds  were  analyzed  in  every  sample.  Overall,  
92  pesticides  were  detected  in  water  and  13  in  sediment.  
Details  on  the  types  and  classes  of  pesticides  analyzed  and  
detected  in  the  water  and  sediment  samples  can  be  found  in  
tables  4  and  5,  respectively.  During  this  period,  the  majority  of  
samples  were  collected  at  two  sites  representing  the  two  major  

Joaquin  River  near  Vernalis  ( ).  
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Table 5. Number of sediment samples analyzed and detections found by pesticide and period for the Sacramento–San Joaquin Delta 
region, 1990–2010.—Continued

[No  sediment  samples  were  analyzed  during  the  2000  to  2002  period.  Abbreviations:  CAS,  Chemical  Abstracts  Service;;  POD,  Pelagic  Organism  Decline;;  

Pesticide CAS  
number

Pesticide 
type

Chemical  
class

Samples 
analyzed  
1990–1999  
(Pre-POD)

Detections 
1990–1999 
(Pre-POD)

Samples 
analyzed 
2003–2010 
(Post-POD)

Detections 
2003–2010 
(Post-POD)

Alachlor 15972-­60-­8 Herbicide Chloroacetanilide   0 0 5 0
Aldrin 309-­00-­2 Insecticide Organochlorine 46 1 1 0
Allethrin 584-­79-­2 Insecticide Pyrethroid 0 0 74 0
Atrazine 1912-­24-­9 Herbicide Triazine   0 0 5 0
Azobenzene 103-­33-­3 Amide   21 0 0 0
Azoxystrobin 131860-­33-­8 Strobin   0 0 5 0
Bifenthrin 82657-­04-­3 Insecticide Pyrethroid 0 0 74 59
Boscalid 188425-­85-­6 Anilide   0 0 5 0
Butylate 2008-­41-­5 Herbicide Thiocarbamate   0 0 5 0
Carbaryl 63-­25-­2 Insecticide N-­Methyl  carbamate   0 0 5 0
Carbazole 86-­74-­8 21 1 0 0
Carbofuran 1563-­66-­2 Insecticide N-­Methyl  carbamate   0 0 5 0
cis-­Chlordane 5103-­71-­9 Insecticide Organochlorine 20 2 1 0
trans-­Chlordane 5103-­74-­2 Insecticide Organochlorine 20 2 1 1
Chlordane  plus  degradates – Degradate Organochlorine 67 21 0 0
Chloroneb 2675-­77-­6 Substituted  benzene   20 0 0 0
Chlorothalonil 1897-­45-­6 Substituted  benzene   0 0 5 0
Chlorpyrifos 2921-­88-­2 Insecticide Organophosphorus   0 0 5 0
Clomazone 81777-­89-­1 Herbicide 0 0 5 0
p-­Cresol 106-­44-­5 Insecticide Phenol 21 10 0 0
Cycloate 1134-­23-­2 Herbicide Thiocarbamate   0 0 5 0

68359-­37-­5 Insecticide Pyrethroid 0 0 74 4
91465-­08-­6 Insecticide Pyrethroid 0 0 74 26

Cypermethrin 52315-­07-­8 Insecticide Pyrethroid 0 0 74 3
Cyproconazole 94361-­06-­5 Azole 0 0 5 0
Cyprodinil 121552-­61-­2 Pyrimidine   0 0 5 0
DCPA 1861-­32-­1 Herbicide Alkyl  phthalate   21 1 5 0
-­DDD 53-­19-­0 Degradate Organochlorine 20 4 0 0
-­DDD 72-­54-­8 Degradate Organochlorine 20 8 6 0
-­Ethyl-­DDD 72-­56-­0 Degradate Organochlorine 27 0 0 0
-­DDE 3424-­82-­6 Degradate Organochlorine 21 4 0 0
-­DDE 72-­55-­9 Degradate Organochlorine 21 18 6 0

DDT  plus  degradates – Degradate Organochlorine 37 21 0 0
-­DDT 789-­02-­6 Insecticide Organochlorine 19 3 0 0
-­DDT 50-­29-­3 Insecticide Organochlorine 45 31 6 0

Deltamethrin 52918-­63-­5 Insecticide Pyrethroid 0 0 74 0
– Degradate Pyrazole   0 0 5 0

Diazinon 333-­41-­5 Insecticide Organophosphorus   0 0 5 0
3,4-­Dichloroaniline 95-­76-­1 Degradate Anilide   0 0 5 0
3,5-­Dichloroaniline 626-­43-­7 Degradate Anilide   0 0 5 0
1,4-­Dichlorobenzene 106-­46-­7 Chlorinated  aromatic 21 0 0 0
Dieldrin 60-­57-­1 Insecticide Organochlorine   46 24 1 0
Difenoconazole 119446-­68-­3 Azole 0 0 5 0
(E)-­Dimethomorph 113210-­97-­2 Phenol 0 0 5 0
2-­Methyl-­4,6-­dinitrophenol 534-­52-­1 Insecticide Phenol 2 2 0 0
Disulfoton 298-­04-­4 Insecticide Organophosphorus   0 0 5 0

Table 5. Number of sediment samples analyzed and detections found by pesticide and period for the Sacramento–San Joaquin Delta 
region, 1990–2010.
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Table 5. Number of sediment samples analyzed and detections found by pesticide and period for the Sacramento–San Joaquin Delta 
region, 1990–2010.—Continued

[No  sediment  samples  were  analyzed  during  the  2000  to  2002  period.  Abbreviations:  CAS,  Chemical  Abstracts  Service;;  POD,  Pelagic  Organism  Decline;;  

Pesticide CAS  
number

Pesticide 
type

Chemical  
class

Samples 
analyzed  
1990–1999  
(Pre-POD)

Detections 
1990–1999 
(Pre-POD)

Samples 
analyzed 
2003–2010 
(Post-POD)

Detections 
2003–2010 
(Post-POD)

959-­98-­8 Degradate Organochlorine 46 0 1 0
Endrin 72-­20-­8 Insecticide Organochlorine   45 2 1 0
EPTC 759-­94-­4 Herbicide Thiocarbamate   0 0 5 0
Esfenvalerate 66230-­04-­4 Insecticide Pyrethroid 0 0 74 16

55283-­68-­6 Herbicide 2,6-­Dinitroaniline   0 0 5 0
Etofenprox 80844-­07-­1 Insecticide Pyrethroid   0 0 5 0

131807-­57-­3 Oxazolidinedione 0 0 5 0
60168-­88-­9 Pyrimidine   0 0 5 0
114369-­43-­6 Azole 0 0 5 0
126833-­17-­8 Anilide   0 0 5 0
39515-­41-­8 Insecticide Pyrethroid 0 0 74 2
120067-­83-­6 Degradate Pyrazole   0 0 5 0
120068-­36-­2 Degradate Pyrazole   0 0 5 0
120068-­37-­3 Insecticide Pyrazole   0 0 5 0
131341-­86-­1 0 0 5 0
193740-­76-­0 Strobin   0 0 5 0
85509-­19-­9 Azole   0 0 5 0
76674-­21-­0 Azole   0 0 5 0
102851-­06-­9 Insecticide Pyrethroid 0 0 74 1
319-­84-­6 Degradate Organochlorine 21 0 1 0
319-­85-­7 Degradate Organochlorine 21 0 1 0

Heptachlor  epoxide 1024-­57-­3 Degradate Organochlorine   46 0 1 0
Heptachlor 76-­44-­8 Insecticide Organochlorine   46 0 1 0
Hexachlorobenzene 118-­74-­1 Halogenated  organic   21 0 1 0
Hexazinone 51235-­04-­2 Herbicide Triazinone   0 0 5 0
Imazalil 35554-­44-­0 Azole   0 0 5 0
Iprodione 36734-­19-­7 Dicarboximide   0 0 5 0
Isodrin 465-­73-­6 Insecticide Organochlorine   21 0 0 0
Kresoxim-­methyl 143390-­89-­0 Strobin   0 0 5 0
Lindane 58-­89-­9 Insecticide Organochlorine   46 6 1 0
Malathion 121-­75-­5 Insecticide Organophosphorus   0 0 5 0
Metconazole 125116-­23-­6 Azole 0 0 5 0
Methidathion 950-­37-­8 Insecticide Organophosphorus   0 0 5 0
Methoprene 40596-­69-­8 Insecticide Hormone  mimic 0 0 5 0
-­Methoxychlor 30667-­99-­3 Degradate Organochlorine 19 0 0 0
-­Methoxychlor 72-­43-­5 Degradate Organochlorine 44 0 1 0

4-­Chloro-­3-­methylphenol 59-­50-­7 Insecticide 21 0 0 0
Methyl  parathion 298-­00-­0 Insecticide Organophosphorus   0 0 5 0
Metolachlor 51218-­45-­2 Herbicide Chloroacetanilide   0 0 5 0
Mirex 2385-­85-­5 Insecticide Organochlorine   46 1 1 0
Molinate 2212-­67-­1 Herbicide Thiocarbamate   0 0 5 0
Myclobutanil 88671-­89-­0 Azole   0 0 5 0
Napropamide 15299-­99-­7 Herbicide Amide   0 0 5 1
cis-­Nonachlor 5103-­73-­1 Degradate Organochlorine 20 2 0 0
trans-­Nonachlor 39765-­80-­5 Degradate Organochlorine 20 2 1 0
Oxychlordane 27304-­13-­8 Degradate Organochlorine 21 0 0 0
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Table 5. Number of sediment samples analyzed and detections found by pesticide and period for the Sacramento–San Joaquin Delta 
region, 1990–2010.—Continued

[No  sediment  samples  were  analyzed  during  the  2000  to  2002  period.  Abbreviations:  CAS,  Chemical  Abstracts  Service;;  POD,  Pelagic  Organism  Decline;;  

Pesticide CAS  
number

Pesticide 
type

Chemical  
class

Samples 
analyzed  
1990–1999  
(Pre-POD)

Detections 
1990–1999 
(Pre-POD)

Samples 
analyzed 
2003–2010 
(Post-POD)

Detections 
2003–2010 
(Post-POD)

42874-­03-­3 Herbicide Diphenyl  ether   0 0 5 0
Pebulate 1114-­71-­2 Herbicide Thiocarbamate   0 0 5 0
Pendimethalin 40487-­42-­1 Herbicide 2,6-­Dinitroaniline   0 0 5 0
Pentachloroanisole 1825-­21-­4 Degradate Ether 21 0 5 0
Pentachloronitrobenzene 82-­68-­8 Substituted  benzene   21 0 5 0
Pentachlorophenol 87-­86-­5 Insecticide Phenol 1 1 0 0
Permethrin 52645-­53-­1 Insecticide Pyrethroid 0 0 74 24
cis-­Permethrin 61949-­76-­6 Insecticide Pyrethroid 20 1 0 0
trans-­Permethrin 61949-­77-­7 Insecticide Pyrethroid 20 1 0 0
Phenothrin 26002-­80-­2 Insecticide Pyrethroid 0 0 74 0
Phosmet 732-­11-­6 Insecticide Organophosphorus   0 0 5 0
Piperonyl  butoxide 51-­03-­6 Synergist 0 0 5 0
Prometon 1610-­18-­0 Herbicide Triazine   0 0 5 0
Prometryn 7287-­19-­6 Herbicide Triazine   0 0 5 0
Propanil 709-­98-­8 Herbicide Anilide   0 0 5 0
Propiconazole 60207-­90-­1 Azole 0 0 5 0
Propyzamide 23950-­58-­5 Herbicide Amide   0 0 5 0
Pyraclostrobin 175013-­18-­0 Strobin   0 0 5 3
Pyrimethanil 53112-­28-­0 Pyrimidine   0 0 5 0
Resmethrin 10453-­86-­8 Insecticide Pyrethroid 0 0 74 2
Simazine 122-­34-­9 Herbicide Triazine   0 0 5 0
Tebuconazole 107534-­96-­3 Azole 0 0 5 1

13494-­80-­9 Insecticide Pyrethroid 0 0 74 0
Tetraconazole 112281-­77-­3 Azole 0 0 5 0
Tetramethrin 7696-­12-­0 Insecticide Pyrethroid 0 0 74 0
Thiobencarb 28249-­77-­6 Herbicide Thiocarbamate   0 0 5 0
Toxaphene 8001-­35-­2 Insecticide Organochlorine   46 21 1 0
Triadimefon 43121-­43-­3 Azole   0 0 5 0
Triadimenol 55219-­65-­3 Azole   0 0 5 0

141517-­21-­7 Strobin   0 0 5 0
68694-­11-­1 Azole 0 0 5 0
1582-­09-­8 Herbicide 2,6-­Dinitroaniline   0 0 5 0

Triticonazole 131983-­72-­7 Azole 0 0 5 0
Vinclozolin 50471-­44-­8 Dicarboximide   0 0 5 0
Zoxamide 156052-­68-­5 Benzamide 0 0 5 0
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Appendix 1. U.S. Geological Survey Pesticide 
Concentration Data for Environmental Water and Sediment 
Samples Collected at Surface-Water Sampling Sites in the 
Sacramento–San Joaquin Delta Region 1990–2010.

Appendix table provided as a separate Microsoft ® Excel file.
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Appendix 2. U.S. Geological Survey Pesticide 
Concentration Data for Quality-Control Water and Sediment 
Samples Collected at Surface-Water Sampling Sites in the 
Sacramento–San Joaquin Delta Region 1990–2010.

Appendix table provided as a separate Microsoft ® Excel file.
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Appendix 3. References for Analytical Methods 
Applicable to Data Presented in Appendices 1 and 2.
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Appendix 3. References for analytical methods applicable to data presented in appendices 1 and 2.
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